Binocular contributions to the responsiveness and integrative capacity of the circadian rhythm system to light.
The retinohypothalamic tract (RHT), a monosynaptic retinal projection to the SCN, is the major path by which light entrains the circadian system to the external photoperiod. The circadian system of rodents effectively integrates or counts photons, and the magnitude of the rhythm phase response is proportional to the total energy of the photic stimulus. In the present studies, responsiveness to light and integrative capacity of the circadian system were tested in hamsters after reduction of retinal photoreceptor input by 50%. At CT 19, animals in constant darkness with or without unilateral retinal occlusion were exposed to 1 of 6 irradiances of 5-min white-light pulses ranging from 0.0011 to 70 microW/cm(2) or 5 white-light pulses of 0.6 microW/cm(2) with durations ranging from 0.25 to 150.0 min. Assessment of light-induced circadian rhythm phase response and Fos expression in the SCN by these animals revealed that a 50% reduction in input from photoreceptors stimulated directly with light caused a decrease in responsiveness to the longest duration and highest irradiance pulses presented. Despite this effect, both the magnitude of Fos induction in the SCN and phase-shift response remained directly proportional to the total energy in the photic stimuli. The results support the view that a reciprocal relationship between stimulus irradiance and duration persists despite the 50% reduction in retinal photoreceptor input. The mechanism of integration neither resides in the retina nor in the RHT.